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installation in many recent factories and institutions of central boiler
plants with long distance distribution, there is an installation in Manchester
dating from 1911, and two estate heating schemes at Dundee which were
built shortly after the last war. Other examples are to be found on various
trading estates. All these plants appear to work efficiently and to give
satisfaction.
In the congested areas of cities the problem of laying pipes in roadways
is complicated by the fact that so much space is already occupied by gas,
water and sewage mains and electric and telephone cables. Destruction
through bombing has necessitated many changes in these services, and
when the roads are opened for permanent repair the new equipment for
heating purposes can be laid. This opportunity may never occur again,
HEAT AND POWER GENERATION
It is an incontrovertible fact that the generation of electricity operates
at a low efficiency ; even the best equipped and most modern power plants
can utilise little more than 30 per cent, of the energy contained in the coal.
This closely approaches the theoretical maximum efficiency obtainable
in steam power generation, which is limited through the operation of the
second law of thermodynamics. In the last three decades extraordinary
strides were made towards this theoretical maximum, as the following
figures show. In 1900 the generation of i kwh electrical power required
6 Ibs. of coal whereas in 1910 4 Ibs. had to be burned, in 1920 2*2 Ibs. of
coal were needed and in 1940 i -i Ibs. of coal produced the same quantity
of electrical energy.
The first district heating scheme took advantage of the fact that large
quantites of waste steam are rejected from the exhaust and back pressure
steam engine or turbines; this exhaust steam was used for heating
purposes. Lack of coincidence of power demand and heat requirements
and the removal of power stations from city centres to the outskirts, or
even their establishment in open country, put a halt to developments in
this direction; the evolution of condensing type steam engines and of
high vacuum turbines, which displaced the earlier generating plants,
simultaneously reduced the waste steam available. The introduction of
thennal storage equipment overcame the difficulty that the demand for
power and heat did not coincide, and the combined production of heat
and power on an economic scale was made possible. Heat produced at
about 60 per cent efficiency and power at about 30 per cent efficiency in
individual plants can be generated at about 68 per cent efficiency in
combined heat and power plants ; these figures express better than words
the advantages of combining heat and power generation, although it must
be admitted that certain difficulties of synchropising heat and power
generation remain.